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(57) [Abstract ] 
[Constitution ] 

bis ( pyrrolo indole ) derivative . which is displayed with 
below-mentioned General Formula (1) 



[Chemical Formula 1 ] 




-tta(l)©JMM!£:LT»(S,S)-3,3'-[(3,6-a;U 

AV— yuv'(';bv*;b7K-;i/)ifx-[('r5y-iH- 
^>K-;i/-5-v^;i/)-2-^;b*;b7K-;u]]ex-[i 
-'7PP^;i,-5-tKP+v-7-h l J7;b?|-p^;u- 

l,2,3,6-^h7tKPt°PP[3,2-e]^>K-;U-8-* 

;b7rt*>lt>^;u]^fe-i)o 

[as] 



As embodiment of General Fonnula (1), (S, S ) - 3, 3' - there 
is a [ (3 and 6 -carbazole di yl di carbonyl ) bis - [ (imino 
-lH-indole -5-di yl ) - 2 -ylcarbonyl ]] bis - [1 -chloromethyl 
-5-hydroxy -7-trifluoromethyl -1, 2, 3, 6-tetrahydropyrrolo [3 
and 2 -e ] indole -8-carboxylic acid methyl ]. 



It possesses activity where selectivity for cancer cell is high, 
with the low toxicity , vis-a-vis solid tumor is strong. 
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Claims 

TiE-«5£(l) 



[Claim (s)] 
[Claim 1 ] 

Below-mentioned General Formula (1) 
[Chemical Formula 1 ] 




(iC + .X 1 ,X 2 teSlM^SSSl/C NH.O XI* 

y>n^ . oh. or'(r' [tmmiL<it y Amx<D 
ci~C6 ©ffij|ft7;u*;i<a^Xf*1tSl&h.Ti* 

Tt<feL^7 l J-^*),OCOR 1 (R 1 l*MIE<t|5] 
C)s XI*lI«*L<l*#«tt©Cl~C6©ffi«7 
;i/^l/*,Rl* a.) 



(In Formula, as for X<sup>K/sup>, X<sup>2</sup> 
becoming independent mutually, as for NH, O or S, 
Y<sup>K/sup>, Y<sup>2</sup> becoming independent 
mutually, hydrogen atom , halogen atom , OH, 
OR<sup>K/sup> (As for R<sup>K/sup> lower alkyl group , 
or optionally substitutable aryl group of straight or branched 
C1-C6 ),OCOR<sup>l</sup> (As for R<sup>K/sup> same 
as description above), or as for lower alkyl group , R of 
straight or branched C1-C6 a. ) 

[Chemical Formula 2 ] 
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c(bJ[ mm. m 

[M**2] 

TIB-jiaiC(2a)XI*(2b) 
[1b 5] 




So optical isomer and those pharmacologically acceptable 
salt . of bis (pyrrolo indole ) derivative , which is displayed 

[Claim 2] 

Below-mentioned General Formula (2 a ) or (2 b ) 
[Chemical Formula 5 ] 



S,Y> ,Y 2 liSLMC?(iAELT7K*JlT./\P 

ci~C6 <z>ffi»7;i>*;i>a^ 3U*BSl£*i-ci* 

TtcfeL^7 l J-;ua),OCOR 1 (R 1 Itwiaitm 



optical isomer and those phannacologically acceptable salt . 
of bis (pyrrolo indole ) derivative . of Claim 1 which 
isdisplayed with (hi Formula, as for X<sup>l</sup>, 
X<sup>2< sup> becoming independent mutually, as forNH, 
O or S, Y<sup>K/sup>, Y<sup>2</sup> becoming 
independent mutually, hydrogen atom , halogen atom , OH, 
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-IVt^'y&s \&B.T )\s*r)\s7^)\,-fc—)\,-fr*ci/ 
vK*. R 2 I^KiUST, 7KlSa0«!ia, Xli 

*ftrti?»»Rniifejasi*» r 3 

HtltlXli^&tttf) C1-C6 (Dm&TJl,*J\s 

i «iH«<z>e^(epp-r>K-;u)S»ft. 

TIB-IS a(3a)X(*(3b) 
[lb 6] 



OR<sup>K/sup> (As for R<sup>K/sup> lower alkyl group , 
or optionally substitutable aryl group of straight or branched 
C1-C6 ),OCOR<sup>l^sup> (As for R<sup>K/sup> same 
as description above), or as for lower alkyl group , Z of 
straight or branched C1-C6 as for halogen atom , aryl 
sulfonyloxy group , lower alkyl sulfonyloxy group , haloalkyl 
sulfonyloxy group , or the azido group , R<sup>2</sup> 
degradable as for substituent , R<sup>3</sup> it shows lower 
alkyl group or phenyl group jpl 1 basis of hydrogen atom , 
straight or branched C1~C6 with protecting group , or in- vivo 
of hydrogen atom , hydroxy group . ) 

[Claim 3 ] 

Below-mentioned General Formula (3 a ) or (3 b ) 
[Chemical Formula 6 ] 




R 4 0 2 C Y 2 a 2 C0 2 R 4 

Y y i 



(SC*, X 1 ,X 2 teSl,M::Bi:ai/CNH,OX(* 
^JgT.OH.OR 1 (R 1 (*E»fc,L<(*#«tt 

(D ci-ce ©fii»7;i/*;i/», xi*am£*iT 

£). R\tm.m : hL<\£mm(DC\~C6(Dm&.7 

J\,*J\,&* R 2 l*7K*JST , *.&&<D&m&* 

L<\tmm(D C1-C6 (D&7)^)^. Z I* 

/\a*fymi-. T'J—JisXjisfc- /bt+vS, 

vmztiumiMm 1 iiiB«roex(t o pp^> 



optical isomer and those pharmacologically acceptable salt . 
of bis (pyiTolo indole ) derivative , of Claim 1 which 
isdisplayed with (hi Formula, as for X<sup>K/sup>, 
X<sup>2</sup> becoming independent mutually, as for NH, 
O or S, Y<sup>K/sup>, Y<sup>2</sup> becoming 
independent mutually, hydrogen atom , halogen atom , OH, 
OR<sup>K/sup> (As for R<sup>K/sup> lower alkyl group , 
or optionally substitutable aryl group of straight or branched 
C1-C6 ),OCOR<sup>K/sup> (As for R<sup>K/sup> same 
as description above), or as for lower alkyl group , 
R<sup>2</sup> of straight or branched C1-C6 degradable as 
for the substituent , R<sup>4</sup> as for lower alkyl group , 
Z of straight or branched C1~C6 it shows halogen atom , aryl 
sulfonyloxy group , lower alkyl sulfonyloxy group , haloalkyl 
sulfonyloxy group , or azido group with protecting group , or 
in- vivo of hydrogen atom , hydroxy group . ) 
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+ .X 2 i£KlMZ&±LLT NH.O XI* 
S.Y 1 ,Y 2 \$KlHZ&±LLT7mmT. MP 
f^Jg^OH.OR 1 (R 1 liEtltlXli^&tt 

(D ci~C6 <ofi«7;u*;u*. xiiB^S^r 

l*T*<l:(^7'J-;U*)s0C0R l (R l (ifllHiP 
C), XliMlIt L<li»t£tt<D C l~C6 <D<&®.7 

R 5 1* oh, xtesfcttst***-*". ) 



[1b 8] 



W illi dicarboxylic acid derivative which is displayed with (In 
Formula, as for X<sup>K/sup>, X<sup>2</sup> becoming 
independent mutually, as for NH, O or S, Y<sup>K/sup>, 
Y<sup>2</sup> becoming independent mutually, hydrogen 
atom , halogen atom , OH, OR<sup>K/sup> (As for 
R<sup>l</sup> lower alkyl group , or optionally 
substitutable aryl group of straight or branched 
C1-C6 ),OCOR<sup>K/sup> (As for R<sup>K/sup> same 
as description above), or lower alkyl group , R<sup>5</sup> 
of straight or branched C1-C6 shows OH, or reactivity 
residue . ), General Formula 

[Chemical Formula 8 ] 
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It) 

lit 12] 



(In Formula, as for X<sup>K/sup>, X<sup>2</sup>, 
Y<sup>l</sup> and Y<sup>2</sup> same as description 
above, as for R<sup>6</sup> ) 

[Chemical Formula 12 ] 
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Specification 

[0001] 

(l,2,3,6-^h7tKPt°PP[3,2-e]^>K-;b)IS 
^f*St>*t! , X(l,2,8,8a-^h7tKPv^P^P/'« 
[c]t°PP[3,2-e]^>K-;i/-4(5H)-^>)If«<*. 



So manufacturing method . of compound which is displayed 

[Description of the Invention ] 
[0001] 

[Field of industrial Application ] 

this invention regards optical isomer and those 
pharmacologically acceptable salt of novel bis (1, 2, 3 and 6 
-tetrahydropyrrolo [3 and 2 -e ] indole ) derivative and bis (1, 
2, 8 and 8 a- [tetorahidoroshikuropuropa ] [c ] pyrrolo [3 and 
2 -e ] indole -4 (5 H ) -on ) derivative , which possess 
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2F*i-6i£lc||-r<6. 

[0002] 

m*tam 

cc-io65 Ws^—y^ir-J ris^/Ut^y 

£*(J. Antibiotics)j31 1211 H(1978 \s\ 
34 1119 H(1981 ^),USP4169888 mz^ 

tf^CDWMfott WO87/06265 EP0318056 

Antibiotics) J 42 1229 H(1989 4f PwW 4 
-99774 #ICgfl**h/a*3o 



[0003] 

SblCCC-1065 (Dl§«ft^EP0359454-§-. 4f Pwl 
Bg 60-193989 2-502005 

=L7fi3}^^>m<Dmm»t^mw- 3-7287 

iftHfW 3-128379 EP0354583 EP040 
6749 mzfflTT^hT^&c 



[0004] 

— 30Mb£M:: 2 oOT^h^tKnenn^ 
K-;H»ft£*f f-Sfc^BBte, ^ PwlBg 60-19398 
9 ^(EP0154445 2-502005 ^(W 

08804659 ^(D^itS^rotEHI^^+lS 



-R 5 -T-R' 3 -(R 5 ,R' 3 (**;i/7t? 

-^ai?a^^7c7x- suss. * 

>-tf>ffi£«*t»a^ t 1*7=/*;^- ;k 

)^-)^)Vm^tl^it^m^W- 4-5006 
64 -§-(WO9002746 ■§-)[CfBK$tL, 3g;fiig|5## 
* < /l/7tt"- < /uexK5/-lH-'r>K— l\,-2--hl\,i£ 
5,5' -[(l,2-V7|-+V-l,2-X^>y-r;U) 

5?75y]tf^-lH--f>K— ^-2-*;ut|?-;|/3£(D 



antimicrobial , antineoplastic activity . 

[0002] 

[Prior Art] 

CC-1065 "journal of [anchibaiotikkusu ] (Journal of 
Antibiotics (0021 - 8820) ics ) " Vol.31 , 1211page (1978 ), 
same Vol.34 , 1 1 19page (1981 ), in United States Patent 
4169888 number, the[deyuokarumaishin ] A and its analog 
which in addition possess similar structure the WO 87/06265 
number and EP 0318056 number, "Journal of Medicinal 
Chemistry [anchibaiotikkusu ] (Journal of Antibiotics (0021 - 
8820) ics ) " Vol.42 , 1229page (1989 ), is disclosed in Japan 
Unexamined Patent Publication Hei 4- 99774 number as 
antibiotic which possesses antibiotic activity , antineoplastic 
activity . 

[0003] 

Furthermore derivative of CC-1065 in EP 0359454 number, 
Japan Unexamined Patent Publication Showa 60-193989 
number and Japanese Publication of International Patent 
Application 2- 502005 number, in addition derivative of 
[deyuokaiumaisliin ] isdiscloscd in Japan Unexamined Patent 
Publication Hei 3- 7287 number, Japan Unexamined Patent 
Publication Hei 3- 128379 number, EP 0354583 number and 
EP 0406749 number. 

These in each case whether it utilizes basic backbone of 
natural product thatway, are something which was induced 
from chemical modification of natural product . 

[0004] 

compound which possesses 2 tetrahydropyrrole indole 
skeleton inside compound of one the Japan Unexamined 
Patent Publication Showa 60-193989 number (EP 0154445 
number) and is included in Claims of Japanese Publication of 
International Patent Application 2- 502005 number (WO 
8804659 number),but there is not exemplary statement and 
there is not disclosure of the Working Example which 
corresponds. 

In addition, bridge section -R<sub>5</sub>-T-R&apos; 
<sub>5</sub>- being (As for R<sub>5</sub>, R&apos; 
<sub>5</sub>, as for T such as phenyl group , heterocyclic 
group . benzene condensed heterocyclic group w hich is 
substitutedwith carbonyl group amino carbonyl , carbonyl 
amino , carbonyl oxy , oxycarbonyl etc), compound which 
isdisplayed is stated in Japanese Publication of International 
Patent Application 4- 500664 number (WO 9002746 number), 
bridge section carbonyl bis (imino -lH-indole -2- 
carbonyl )basis, compound etc of 5 and 5 &apos; - [ (1 and 2 
-di oxo -1, 2- ethanediyl ) diamino ] bis -lH-indole -2- 
carbonyl group is disclosed as the Working Example . 
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2 OID l-h*)7)\,*U*=f-)\,-%-*h*ci'-h)\,i£- 
;i/-l,2,3,6-^h7tKPt°PP[3,2-e]^>K-;m 

£*ru §E«W»36<*;i/7R-;ue^K5y-iH--f 
>K-;i/-2-*;i/7|?-;i/)aii?fcS<b^!|jii(**tiJ 

MXP>lc«fcoTraiclB*$*lTL^(1*BI J F 6-1 
16269 ■§■)„ 

[0006] 

LfrU ##P^b^©J;?&l£X(b:PP^>K 
[0007] 



Z;h&©o*>TMb¥«£»llcJ;3aS«l«i£te. 

ait©<b¥*a*ji*«iiaiia©a^e 
jiiisi^LTtt^jaitt^-rtflXDiia©* 



rLt*-as?«ii=fTt>iiTi*i^i^ 

[0008] 

*SBW(*, Z©<fc?*Mb¥«£©iM*£!8* 
[0009] 

iuaiisic*f-r<sas?i4jb<s<, fifttt-e, s^n 



[0010] 



1996-6-11 

[0005] 

27 -trifluoromethyl -8-methoxycarbonyl -1, 2, 3, 
6-tetrahydropyrrolo it possesses [3 and 2 -e ] indole ring , 
bridge section carbonyl bis (imino -lH-indole -2- carbonyl ) 
as for the compound which is a basis is already disclosed with 
this applicant andothers, (Japan Unexamined Patent 
Publication Hei 6-1 16269 number). 

[0006] 

But, bis (pyrrolo indole ) derivative like the compound of this 
invention is not until recently known. 

[0007] 

[Problems to be Solved by the Invention ] 

radiation therapeutic method , and with chemotherapy drug 
with such as surgical ablation . x-ray psyehopharmacologic 
treatment etc are usedwith clinic as treatment method of 

Among these psyehopharmacologic treatment is treatment 
method of only one with chemotherapy drug vis-a-vis cancer 
and end stage cancer which spread to each site of thebody. 

Originally, this psyehopharmacologic treatment which is 
thought that burden of patient isleast, really because of strong 
side effect . has given terrible pain vis-a-vis patient . 

In addition, as for present chemotherapy drug those where 
effectiveness is lowvis-a-vis solid tumor whose multiplication 
of those which show effectiveness vis-a-vis leukemia where 
cell growth is fast is slow are many. 

In reason a this way with chemotherapy drug , cancer therapy 
it is not alwaysdone first choice . 

[0008] 

this invention on basis of present state of chemotherapy a this 
way, vis-a-vis cancer cell selectivity being effective vis-a-vis 
solid tumor highly, furthermore low toxicity designates that 
compound is offered as objective . 

[0009] 

[Means to Solve the Problems ] 

Discovering fact that it possesses activity where as for the 
these inventors , as for result of doing diligent research in 
order to solve theabove-mentioned problem , novel the 
compound of this invention , selectivity for cancer cell is 
high, with low toxicity , vis-a-vis solid tumor is strong, you 
completedinvention. 

[0010] 

Namely as for this invention, below-mentioned General 
Formula (1) 
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[0011] 

[Chemical Formula 13 ] 




[0012] 

(iC + .X 1 ,X 2 (iSlM-SlfiLT NH.O XI* 
f^m=fs OH. OR'(R' ttEtgtL<tt»«ttfl) 

ci~C6 ©ffitt7;u*;i4^X(*B&2F;h.-c^ 

-Ct^t^'J-JUSKOCOR'tR 1 (* HUfE <t [s] 

it lit L<(itt«tta> c i~C6 fl)ffi«7;u* 

;Ht»Rl* a.) 



[0013] 

[1b 14] 



[0012] 

(In Formula, as for X<sup>K/sup>, X<sup>2</sup> 
becoming independent mutually, as for NH, O or S, 
Y<sup>K/sup>, Y<sup>2</sup> becoming independent 
mutually, hydrogen atom , halogen atom , OH, 
OR<sup>K/sup> (As for R<sup>K/sup> lower alkyl group , 
or optionally substimuiblc aryl group of straight or branched 
C1-C6 ),OCOR<sup>K/sup> (As for R<sup>K/sup> same 
as description above), as for lower alkyl group , R of straight 
or branched C1~C6 a. ) 

[0013] 

[Chemical Formula 14 ] 
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lit 16] 
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[0017] 

[Chemical Formula 16 ] 



[0018] 

<S*s TIB-|S5C(2a)Xli(2b) 
[0019] 

[1b 17] 



So optical isomer and those pharmacologically acceptable 
salt , below-mentioned General Formula (2 a ) or of the bis 
(pyrrolo indole ) derivative , which is displayed (2 b ) 

[0019] 

[Chemical Formula 17 ] 




o 



[0020] 

ci~c6 ©ffift7;u*;ua»X[*BSWF;h.-ci* 



[0020] 

optical isomer and those pharmacologically acceptable salt , 
and below -mentioned General Formula of bis (pyrrolo 
indole ) derivative , which is displayed with (In Formula, as 
for X<sup>K/sup>, X<sup>2</sup> becoming independent 
mutually, as for NH, O or S, Y<sup>K/sup>, 
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vK*. r 2 i*7K*jst , 7KitacD«iia, xi* 
*ftrti?»»Rniifejasi*» r 3 it&mm=F* 
mm&LmmmcD ci-ce co'&m.T)^^ 

SC(3a)Xli(3b) 



Y<sup>2</sup> becoming independent mutually, hydrogen 
atom , halogen atom , OH, OR<sup>K/sup> (As for 
R<sup>l</sup> lower alkyl group , or optionally 
substitutable aryl group of straight or branched 
C1-C6 ),OCOR<sup>K/sup> (As for R<sup>K/sup> same 
as description above), or as for lower alkyl group , Z of 
straight or branched C1-C6 as for halogen atom , aryl 
sulfonyloxy group , lower alkyl sulfonyloxy group , haloalkyl 
sulfonyloxy group , or the azido group , R<sup>2</sup> 
degradable as for substituent , R<sup>3</sup> it shows lower 
alkyl group or phenyl group jpl 1 basis of hydrogen atom , 
straight or branched C1-C6 with protecting group , or in- vivo 
of hydrogen atom , hydroxy group . ) (3 a ) or (3 b ) 



[0021] [0021] 

lit 18] [Chemical Formula 18 ] 

Y y i 



R 4 0 2 C yfl . 2 C0 2 R 4 

Y y i 
[0022] [0022] 



(S+.x 1 ,x 2 teSiMcaai/c nh,o xi* 

VsWi=f-s oh, or'(r' ttitffitutt^attfl) 

C1-C6 ©fiHRT^+^S.XttlBSI^rL^ 
TtcfeL^7 l J-^a),OCOR 1 (R 1 HUfE<*r fs] 
£). R\tm.m : hL<\£<ftmK(DC\~C6(Dm&.7 

r 2 &&mm=f- , im&vmm. 

L<it^m(D C1-C6 <Z>fiHR7;i/*;i/», Z I* 
/\P^>J1T , T'J—JlsXJlsfc- ^t+vS, 

^x^/fs-^Tt-^va, xi*7i?Ka^f= ) 
i?a$*i<se^(epp-r>K-;i/)R*ft, 



It is optical isomer and those pharmacologically acceptable 
salt of bis (pyrrolo indole ) derivative , which isdisplayed with 
(In Formula, as for X<sup>K/sup>, X<sup>2</sup> 
becoming independent mutually, as for NH, O or S, 
Y<sup>K/sup>, Y<sup>2</sup> becoming independent 
mutually, hydrogen atom , halogen atom , OH, 
OR<sup>l</sup> (As for R<sup>l</sup> lower alkyl group , 
or optionally substitutable aryl group of straight or branched 
C1-C6 ),OCOR<sup>K/sup> (As for R<sup>K/sup> same 
as description above), or as for lower alkyl group , 
R<sup>2</sup> of straight or branched C I C'6 degradable as 
for the substituent , R<sup>4</sup> as for lower alkyl group , 
Z of straight or branched C1~C6 it shows halogen atom , aryl 
sulfonyloxy group , lower alkyl sulfonyloxy group , haloalkyl 
sulfonyloxy group , or azido group with protecting group , or 
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[0023] 




in- vivo of hydrogen atom , hydroxy group . ) and to offer its 
manufacturing method . 

[0023] 

Among substituent which are defined here, halogen atom it 
means fluorine atom , chlorine atom , bromine atom , iodine 
atom ,optionally substitutable aryl group means optionally 
substitutable aryl group with such as halogen atom , alkyl 
group , amino group , alkyl amino group , amino alkyl group , 
hydroxy group , can list for example chlorophenyl group , 
methyl phenyl group , amino phenyl group , methylamino 
phenyl group , aminomethyl phenyl group , hydroxyphenyl 
group etc. 
[0024] 

[Chemical Formula 19 ] 

•'"''/ 

W [ B L 



[0025] 

is 

[0026] 
lit 20] 



So fused ring which is displayed hydrocarbon or heteroatom 
fused ring , for example of aromatic type or nonaromatic 



[0026] 

[Chemical Formula 20 ] 
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Ms 

Me0 2 C t 
F 3 C 



2 V7 




[0028] 

07 l J-^^-+v*;i,7tt-- B&SftTI^ 
Tti&(^*;i//^f a-75^1t7v;L,a 

[0029] 

filft7;i/*/-r;i/*<7)M(*fiiji:Lrtt,7h;i/5;i/ 

If b*U 7 i ;P^;ua0*<*0iJ<!:LTI*, ^>v~ 
ffi HR 7 ; u =i * v ± ) u 7t? - ; u a 0 a <* #j t L r 

*u a^xii*a«(D7 i J-;u^v*;u^- 

;i/a<!:li,7xyJrv*;b7K-;ua % p->7PP7x 
p-75/7x/Jrv*;U7K- K>v 

p-75/^>v;i/^|-+v*;u7H-;ua^ 

drLTii , N-fijjiS7;i/ J F;i/*;b/^ ; E'r;ua, n, 
N-vfijjiS7;i/ J F;u*;b/^ ; E'r;ba,N-7 l j-;u 
t°p'jv-;u*;u7tf-;ua s x 
[* 3-(v^^;i/75/)t°p'jv-;^;^-;ua 

&<!:0B&£ftT^TtJ^ePUv-;i^7K 



[0027] 

Such as it shows. 
[0028] 

In addition, here with in-vivo degradable substitucnt 
disassembling ith in-\ ivo . it means substituent which gives 
hydroxy group , for example lower alkanoyl group , ants Roy 
jpl 1 basisand lower alkoxycarbonyl amino acid basis, can list 
substituted or unsubstituted aryloxy carbonyl group , 
optionally substitutable carbamoyl group , ;al -amino acid 
acyl residue etc. 

[0029] 

As embodiment of lower alkaran I group . you can list formyl 
group , acetyl group , propanoyl group , butyryl group , 
pivaloyl group , valeryl group , caproyl group , etc you can 
list benzoyl group . phenyl acetyl group . naphthyl group etc 
as embodiment of ants Roy jpl 1 basis. 

As embodiment of lower alkoxycarbonyl amino acid basis, 
you can list methoxycarbonyl group , ethoxy carbonyl group , 
propoxy carbonyl group , butoxy carbonyl group , hexyloxy 
carbonyl group , etc substituted or unsubstituted aryloxy 
carbonyl group ,phenoxy carbonyl group , p- chlorophenoxy 
carbonyl group , p- methoxy phenoxy carbonyl group , p- 
aminophenoxy carbonyl group , [benjimokishikaruboniru ] 
basis and p- [kurorobenjiruokishikaruboniru ] basis and p- 
[metokishibenjiruokishikambonim ] can listbasis and p- 
[aminobenjiruokishikaruboniru ] basis etc. 



2 - (hydroxy ethyl ) - 1 -piperazinyl ] carbonyl group , or silyl 
group etc which is substituted with [4 - [2 - [2 - 
(dimethylamino ) ethoxy ] ethyl ] - 1 -piperazinyl ] carbonyl 
group or other optionally substitutable 1- piperazinyl carbonyl 
group , or optionally substitutable 1- morpholinyl carbonyl 
group , pyrrolidinyl carbonyl group , or alkyl group can be 
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-;i/*,4-(vy^;i/75y)t°^'jv-^*;^- 
;ua,xii(4-t 0 ^Uvyt°^'jv-;u)*;u7tf- 
;[/*&<!: 0B$t£tiT^TtJ^t°^Uv-^ 

v-;u]*;U7K-;ua, [4-(2-(tKnJrvif^)- 
i-t°^7v-;H*;i/7H-;i/a, xii[4-[2-[2-(v 

i?-;u*;u7t?^;u*» XliB^ftT^TtJ; 
7i-;i/77->. PvX tX^vX HJ^h 

yit7v;uaa^ifi.c<t^^i, Q 

[0030] 

7 l J-;ux;U7fN- ;u^Jrv*<bLTI±, * 
fi»7;i/*;i/^;i/7l^;i/***>*i:LTi*, 

va^P/^>X;U7fxX/u^-arv**^0iJ^$ 
*i, $blc/\P7;uJr;ux;U7fx- ;U7hJrvtt<!:L 
Ttt, h'j7;U*P^>X;U*x;u*Jrva, h 

[0031] 

T±aH-«a(l)-C*$*i-S^^«!l^ttf-Sc 



[0032] 

TfS-|Sit(4a) 
[0033] 

[lb 21] 



1996-6-11 

listed. As the;al -amino acid acyl residue , amino group 
[benjiruokishikaruboniru ] basis, can list optionally protected 
glycine , alanine , valine , leucine , isoleucine , serine , 
threonine , cysteine , methionine , aspartic acid , glutamic 
acid , asparagine , glutamine , lysine , arginine , 
pheir> [alanine . tyrosine . histidine , tryptophan , proline and 
hydroxyproline or other amino acid acyl residue in fluorenyl 
methyl oxycarbonyl group or t-butoxycarbonyl group jpl 1 
basis etc. 4 - As embodiment of optionally substitutable 
carbamoyl group , N- lower alkyl carbamoyl group , N, N- di 
lower alkyl carbamoyl group , N- aryl carbamoyl group , 
pyrrolidinyl carbonyl group , or 3 - (dimethylamino ) 
pyrrolidinyl carbonyl group or other optionally substitutable 
pyrrolidinyl carbonyl group , 4- (dimethylamino ) bipyridinyl 
carbonyl group , or the(4 -piperidino bipyridinyl ) carbonyl 
group or other optionally substitutable bipyridinyl carbonyl 
group , (4 -methyl -1- piperazinyl ) carbonyl group , [4 - [2 - 
(dimethylamino ) ethyl ] - 1 -piperazinyl ] carbonyl group , 



[0030] 

In addition, bcn/cnc Milfoin loxy group . 
[tomensuruhoniruokishi ] it is possible as aryl sulfonyloxy 
group , to illustratebasis etc concretely, they are possible 
furthermore as haloalkyl sulfonyloxy group , 
[metansuruhoniruokishi Jbasis and ethane sulfonyloxy group , 
propane sulfonyloxy group etc are illustrated as lower alkyl 
sulfonyloxy group , [torifuruorometansui-uhonimokishi ] to 
illustratebasis and [torikurorometansuruhoniruokishi ] basis 
etc concretely. 

[0031] 

Furthermore this invention offers compound which with 
manufacturing method which isexpressed below is displayed 
with above-mentioned General Formula (1). 

[0032] 

Below-mentioned General Formula (4 a ) 
[0033] 

[Chemical Formula 21 ] 
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V 2 

v ; 

Y 



[0034] 

x 1 ,x 2 .y 1 ,y 2 i&mmtmCcR* 
it oh &*to)-?mh&±)m^mtTtz- 

JSSSC(6)XI*(7) 



[0035] 
[1b 22] 




estt, (ajJ, (b'|J, 



[0036] 

+v;u*;u7tv:^5K(DCC)fo<g>iMi 3-1^,11,-1 
-(3-v^^;i/75/^Pt°;b)*;b7ttv^~K^lt 

b) 

[0037] 
[lb 23] 



[0034] 

carboxylic acid and below-mentioned general formula which 
are displayed with the(In Formula, as for X<sup>K/sup>, 
X<sup>2</sup>, Y<sup>K/sup>, Y<sup>2</sup> same as 
description above. R<sup>5</sup> shows OH. ) (6) or (7) 

[0035] 

[Chemical Formula 22 ] 




[0036] 

So compound , or its salt which is displayed is made to 
condense dicyclohexyl carbodiimide (DCC ) or 3 -ethyl -1- 
making use of (3 -dimethylaminopropyl jpl 1 ) carbodiimide 
acetate or other condensing agent or, or (4 b ) 

[0037] 

[Chemical Formula 23 ] 
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[0038] 

(S*»v tt/\ny>M*, i--f54f!/'j;i/*»4- 

K©/\py>ft*»*;i/7|?>||©-f5if!/ijK, 
* ; u # > It cd s tt x x t- ; u . * ; u # > It <d ?l 

y»TIB-»a(la)XI*(lb) 



[0038] 

Mixture or symmetric acid anhydride of active ester , 
carboxylic acid of imidazo 1yd , carboxylic acid of halide , 
carboxylic acid of the carboxylic acid which is displayed with 
(In Formula, V shows halogen atom , 1 - imidazolyl group , 4- 
nitro phenoxy group , succinimide yloxy basic or other 
reactivity residue . ) by reacting, below -mentioned General 
Formula (1 a)or(l b) 

[0039] 

[Chemical Formula 24 ] 
2 V 



da) 




(1b) 



Do ) 



[0040] 



[0040] 

So compound which is displayed can be produced. 
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ffi&TklS^MJ^A. git 

Tt?v5PP^>, h;i/X>, 7-tzhxh'J^, 

vK,7 L h7tKP77>*0;#jiI + 'e-2O~5O de 
gC7?30 48 ftiaffiS"^^^^ 




It can execute this condensation reaction easily under existing 
of triethylamine , diisopropyl ethylamine , pyridine , 
dimethylamino pyridine or oilier organic base , sodium 
hydrogen carbonate , potassium carbonate or other inorganic 
base or under absence in dichloromethane , toluene , 
acetonitrile , N, N- dimethylformamide , dimethyl sulfoxide , 
tetrahydrofuran or other solvent - by 30 min to 4 8 -hour 
treating with 20 - 50 deg C. 

[0041] 

In addition, below-mentioned General Formula (1 c ) 
[0042] 

[Chemical Formula 25 ] 



(1C) 



[0043] 

7'J P -iVl^ P 'J h\ 1£3&7;U=i + ;U7H-;u 

f p'jk, a^xi**am<D7 i j-;u7r-+v*;u 

7K-;b^p'jK. a-75/iH7P'JK-\B&£*iT 
^TtJ;i^/b/^;u?pyK, fe&iMi-^ti 
b <D m 14 x x t- ; U i: 5a If t -S c £ [ z J; y T IB - 

[0044] 
[lb 26] 



[0043] 

So compound which is displayed lower alkanoyl chloride , 
ants Roy jpl 1 chloride , lower alkoxycarbonyl amino acid 
chloride , substituted or unsubstituted aryloxy carbonyl 
chloride , ;al -amino acid chloride , optionally substitutable 
carbamoyl chloride , or those active ester bytreating 
below-mentioned General Formula (Id) 

[0044] 

[Chemical Formula 26 ] 
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[0045] 

Z(D!xfcl£. h'Jx^;u75>, *Mvzf old J\,jl 

*Stt58£*. -20-100 deg C. #£L<I* 0-5 
0 deg C 7? 30 #frb 10 BrBWa^CtlCj; 

*&i=±iH-tta(ic)Tf*$*i*^bft**ia* 



crosjsi*. ±iB-»a(ic)©ft*** i~io 

Sl^Jk^Utt 1-5 ^m^KDvT+f'lf 

fc*LM**mb^-h';^A, 7K*lb^-h'j^A, 

h;i/X>, T-tzhxh'jyU, N, N-v>^;u 

;g^-;#!ll + -78~100 deg C, #£1X1*0-50 de 
gCflO 24 B#|BK Jff*L<(* 20 ttfrP, 

±iH-«a(ib)-ea$*is<b^«!i*«^ 

?K*, JHb7K*t, JHb7K*iL MH>* 

lt&<!:0lt0#£T[cItltx^;K v?pp> 
7-tzhxh'j;i/, N, N-v^^;U^;UA75 
h\ ^h7tKP77>*0^;Stt;t!H + . -20 de 

g ctj^mm<Dm^v<D : ,^m. #^1x1*0-5 
o deg c <D%m-emm*&^kizM % ±az- 



[0045] 

So it is possible to lead to compound which is displayed. 

this reaction is executed under existing of triethylamine , 
diisopropyl ethylamine , pyridine , dimethylamino pyridine or 
other organic base , sodium hydrogen carbonate , potassium 
carbonate or other inorganic base or under the absence in inert 
solvent , - with 20 - 100 deg C, preferably 0~50deg C 10 day 
by treating from 30minutes. 

Furthermore when compound which is displayed with 
above-mentioned General Formula (1 c ) ring closing is done 
under base existing, il is possible lolead to compound u liich 
is displayed with above-mentioned General Formula (lb). 

It can execute this reaction, by diazabicyclo base , 
triethylamine or other organic base , of 1 - 10 equivalent 
mole , preferably l~5equivalent mole or under sodium 
hydroxide , sodium hydride , potassium carbonate or other 
inorganic base existing, in dichloromethane , toluene , 
acetonitrile , N, N- dimethylformamide , dimethyl sulfoxide , 
tetrahydrofuran or other inert solvent , or with those mixed 
solvent medium- 78-100deg C, preferably 0-50deg C from 
10 min 24hours, 5 hours treating compound of 
above-mentioned General Formula (1 c ) from preferably 20 
amount. 

In addition, it can convert to compound which is displayed 
with theabove-mentioned General Formula (1 c ) compound 
which is displayed with theabove-mentioned General Formula 
(1 b ) in ethylacetate , dichloromethane , acetonitrile , N, N- 
dimethylformamide , tetrahydrofuran or other inert solvent , - 
by from 20 deg C treating^ ith temperature of temperature , 
preferably 0~50deg C to boiling point of solvent under 
existingof hydrogen chloride , hydrogen bromide , 
hydrochloric acid , hydrobromic acid , toluene sulfonic acid , 
benzenesulfonic acid , methane sulfonic acid , silver 
trifiuoromethane sulfonate jpl 1 Hong acid , azidization 
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[0046] 

± IB - tit 3 (6)& tf(7)"eS £tl-5 lb £ ft CD 

l£, r- r h7 /s -KP> X(Tetrahedron Let 

t.)J27 4103 I, (1986 r*J^—j-)l> *Z? 

^f ; Vv^-;i/'7-5Xh l J— (J. Med. Chem.)j37 
# 232 H(1994 ^), r/ Utt-il-Vl 7>K 

^f^vtib ^SXh'J— b^— X(BioMed. C 
hem. Lett.)j2 ^,755 I, (1992 ^J^—)- 
Jl> *3 7* , )t)ls J T=.t))l' Vvlf-f — (J. A 
m. Chem. Soc.)J 1 15 # 9025 1(1993 Iv-v 
—)-J\> *J *-X-"J<? ^5Xh'J-(J. Org. 

Chem.)J57 g 2873 1(1992 *f), ftPW 3-128 
379, iff ffiW- 6-U6269)lZft?X$H&+Z>Z\k& 



[0047] 

(2a), (2b), (3a)XI*(3b)T?*S*l-B 

itsm** mar*. xii-«ja±fl>jssaa>s 



[0049] 

«<J^.tf-«a(l), (2a), (2b), (3a)XI*(3b)T:-S 

7K^?>=i-x, 1 — ;u, 7^71 — 

-«SC(1)» (2a), (2b), (3a)Xli(3b)T-S$ 



hydrogen acid or other acid . 

In this reaction it is desirable in point of shortening reaction 
time to use acid of excess . 

[0046] 

Above-mentioned general formula (6) and following to 
known method (for example "Tetrahedron letters 
(TetrahedronLett. ) " Vol.27 , 4103page , (1986 ), "Journal of 
Medicinal Chemistry medicinal chemistry (Journal of 
Medicinal Chemistry (0022 - 2623, JMCMAR ). ) " Vol.37 
232page (1994 ), "bio organic and medicinal Chemistry 
Letters (0366 - 7022, CMLTAG ) (BioMed.Chemistry Letters 
(0366 - 7022, CMLTAG ) ) " Vol. 2 , 755page , (1992 ), 
"Journal of Medicinal Chemistry American chemical 
[soshietii ] (Journal of the American Chemical Society (0002 
- 7863, JACSAT ) Soc. ) " Vol.115 9025page (1993 ), 
"Journal of Medicinal Chemistry organic chemistry (Journal 
of Organic Chemistry (0022 - 3263, JOCEAH ). ) " Vol.57 
2873page (1992 ),Japan Unexamined Patent Publication Hei 
3- 128379, Japan Unexamined Patent Publication Hei 
6-1 16269 ), it canproduce racemate , of compound which is 
displayed with (7) and its optical isomer . 

[0047] 

Be able to use, or with acceptable auxiliary agent on widely 
known formulation of the one kind or more as antimicrobial , 
antineoplasty composition offering/accompanying is possible 
as tablets , capsules , powder , granule , ampoule agent or 
other oral or parenteral agent the General Formula (1), (2 a ), 
(2 b ), (3 a ) or compound which is displayed with (3 b ) with 

[0048] 



subcutaneous administration , intramuscular administration . 
chest cavity dosage or the topical administration etc are 
possible. 

[0049] 

for example General Formula (1), (2 a ), (2 b ), (3 a ) or 
melting compound , or those salt which aredisplayed with (3 
b ) in physiological saline and glucose , mannitol , lactose or 
other aqueous solution . it makes suitable pharmaceutical 
composition . 

In addition, General Formula (1), (2 a ), (2 b ), (3 a ) or 
lyophilizing it does salt of compound which is displayed with 
(3 b) with conventional method , it ispossible also to make 
powder injectable by fact that sodium chloride etc isadded to 
this. 



H I - , HfUSft i&i&W ICJS CMM 53* !r t? Furthermore, this pharmaceutical composition can contain 
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[0050] 

■a t-Plf LSltllCxtLT 0.00001~100mg/kg/B 
H:#[*0iJa.tf 1 B 1 H*fc[*»IilciJ-ltT»* 

tci^i^c i ar B iic i~5 @. 2~4araic i @ 



acceptable salt etc on widely known additive , for example 
formulation with formulation field according to need. 



dose is 0.00001 - 100 mg/kg/day vis-a-vis mammal to which 
the different includes person due to age , disease of patient . 

Dividing into for example 1 day one time or several times , or 
1 - 5 times, one time it prescribesdosage to 2 - 4 weeks in 
intermittently lweek . 



[0052] 

mmmi 
nmm i 

[0053] 
Ut 27] 



usefulness of this invention is shown with Working Example 
below but this invention isnot something which is limited in 
Working Example . 

[0052] 

[Working Example (s )] 
Working Example 1 
[0053] 

[Chemical Formula 27 ] 





[0054] 

(S)-3-t-^h+v*;u7K-;u-i-^pp^^;u-5-t 

KP*v-7-hy7;b*P^;U-l,2,3,6-^h7tK 
P tf P P [3,2-eH>K-;i/-8-*) ;U/K>lt>^U 1 
3.5mg(30jUmol)|C3Mi^b7K*-|ti£x^;U0. 

3ml * JotLT^Si? l B#IH8HfSL »J££B£ 
Ltz, 

m^Htz^mt 5,5'-[(3,6-*;bAV-;UV'OU) 

v*;b7rC-;uv-r5y]ex-iH-^>K— >v-2--h 

;i/7tt">lt 8.6mg(15 u mol)£{>° l-(3-v^;i/7~ 
/^Pt°;b)-3-i^;i/*;b7t^'f5Ki£l£i£ 17.3 
mg(90ju mol)$-*7Kv^^^7tx^A75K 0.3ml 
«K 7;i/=T>ftSlET^ai?-l!ft«ff Lfco 

^-(^h7tKP77>)icr*i«u WJ-ivz 



[0054] 

(S ) - 3 -t-butoxycai-bonyl group ** 1 -chloromethyl 
-5-hydroxy -7-trifluoromethyl -1, 2, 3, 6-tetrahydropyrrolo in 
[3 and 2 -e ] indole -8-carboxylic acid methyl 13.5mg (30;mu 
mol ) 1 hour agitationlater, solvent was removed with room 
temperature including 3 Mhydrogen chloride [] ethylacetate 
0.3ml. 

residue and 5 it acquires, 5' - [ (3 and 6 -carbazole di yl ) di 
carbonyl diimino ] bis -lH-indole -2- carboxylic acid 8.6mg 
(15;mu mol ) and 1 - (3 -dimethylaminopropyl jpl 1 ) - 3 -ethyl 
carbodiimide acetate 17.3mg (90;mu mol ) overnight was 
agitated with room temperature in anhydride 
dimethylformamide 0.3ml andunder argon stream . 

Filtering precipitated crystal in reaction mixture including 
water, water wash , itdried. 

When it refines crystal which it acquires with 
[shirikagerukaramukui-omatogurafii ] (tetrahydrofuran ), 
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ajfW5£**felSa©(S,S)-3,3'-[(3,6-A^ 

/<y-;i/V'T;i/v*;i/7H-;i/)ex-[('r5y-iH- 
^>K-;i/-5-v^;i/)-2-^;i/*;i/7tt"-;i,]]ex-[i 

l,2,3,6-^h7tKPt°PP[3,2-e]^>K— ;U-8-* 
;i^>lt^;i,]£ 7.4mg(40%)f#7io 

[0055] 

[Qf] 24 D =+51° (c=0.20, v^^;i/7fs;UA75K) 



NMR(DMSO d 6 ) <5 :3.51(2H,dd,J=9Hz,J=10H 
z),3.87(2H,m),3.89(6H,s),4.30(2H,m),4.57(2H,d, 
J=l lHz),4.72(2H,t,J=l 1 Hz),7. 1 7(2H,s),7.41 (2H, 
d,J=9Hz),7.64(2H,dd,J=2Hz,J=9Hz),7.66(2H,d,J 
=8Hz),7 . 95 (2H,brs),8 . 1 6(2H,dd, J=2Hz, J=9Hz),8 . 
26(2H,s),9.01(2H,s),10.22(2H,s),10.54(2H,br),l 
1.69(2H,s),11.88(lH,s),13.03(2H,br) Q 

[0056] 

mmm 1 

t-7ffl^tgMPl«;Stt:t-7(HeLa)S 3 *BM& 
I* 2mM ©>f;i/$5>. lOOjUg/ml CD^lt*^-? 

io%©lMMb*!l&!EiftLjif££fr'f'-7 

;K7)ft/jNiSite(liai>lc'sMinimal Medium, B^kffi 

net*). %.a)<pvmm%mtLxmmjix%m 

Sfl.37 deg CTf«U#$*lfc 0 



l.8x [0 } m(DMm& 96 Ox;U^b-hlctffI 
U SHfrbWBMb^Bili: 72 B#raj£tt£-fe!-fco 



^XV>b(D;£;£(Mosmami,T.,J.Imunol. Meth., 
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washeswith methanol (S, S ) - 3, 3' of pale yellow crystal - 
[ (3 and 6 -carbazole di yl di carbonyl ) bis - [ (imino 
-lH-indole -5-di yl ) - 2 -ylcarbonyl ]] bis - [1 -chloromethyl 
-5-hydroxy -7-trifluoromethyl -1, 2, 3, 6-tetrahydropyrrolo [3 
and 2 -e ] indole -8-carboxylic acid methyl ] wasacquired 7.4 
mg(40%). 

[0055] 

[;al] <sup>24</supXsub>D</sub>=+51* (c=0.20, 
dimethylformamide ) 

nmr (DMSO d<sub>6</sub> );de: 3.51 (2 H, dd, J=9Hz , 
J=10Hz ), 3.87 (2 H, m ), 3.89 (6 H, s ), 4.30 (2 H, m ), 4.57 
(2 H, d, J=l 1Hz ), 4.72 (2 H, t, J=l 1Hz ),7.17 (2 H, s ), 7.41 
(2 H, d, J=9Hz ), 7.64 (2 H, dd, J=2Hz , J=9Hz ), 7.66 (2 H, d, 
J=8Hz ), 7.95 (2 H, brs ), 8.16 (2 H, dd, J=2Hz , J=9Hz ), 8.26 
(2 H, s ), 9.01(2 H, s ), 10.22 (2 H, s ), 10.54 (2 H, br ), 11.69 
(2 H, s ), 1 1 .88 (1 H, s ), 1 3.03 (2 H, br ). 

[0056] 

Working kxample 1 

[hiira ] cell growth inhibiting activity : [hiira ] (HeLa ) 
S sub 3</sub>cell in minimal medium 
(Eagle'sMinimalMedium, Nissui Pharmaceutical Co. Ltd. (DB 
69-059-4171 ), Tokyo ) of Eagle which includesnon- working 
conversion fetal calf serum of kanamycin sulfate , 10% of 
glutamine , 100;mu g/ml of 2 mM inside carbon dioxide gas 
incubator , was maintained with 37 deg C as the monolayer 
culture medium . 

1 .8 X 10<sup>3</sup> seeding it designated cell as 96 well 
plate , the compound being tested and 72 hours contacted 
from next day . 

living cell number after compound treatment culture was 
measured according to method (Mosmann, T., 
J.Imunol.Meth., 65, 55-63, 1983 ) of moss man and others, 3 - 
[4 and 5 -dimethyl thiazole -2- yl ] - 2 and 5 -diphenyl 
tetrazolium bromide as the capacity which reduces (MTT ). 

cell growth inhibiting activity was shown in Table 1 as 50% 
inhibition concentration which was calculatedfrom ratio of 
growth of compound treated cell for growth of untreated cell 
andrelationship of compound concentration . 

[0057] 

Working Example 2 

Effect for cologne 26mouth colon cancer : 1 X 
10<sup>6</sup> cologne 26cell transplant was designatedas 
subcutaneous of axilla section of CDF<sub>l</sub>female 
mouth (Japan L. C. Ltd. , beach pine ) of 8 weeks old , the 
tumor after transplant 6 day which is verified by touching 
finger the compound was prescribed from one time , tail vein . 
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*lfcM**iJi#P*IJ*(TGI%=(l-T/C) x 100)£t, 
[0058] 

fcfc\ -?^Xll*Bfflm(MTD,mg/kg)<!:=IP> 2 

6 v^^B6JSlc*f-r5H*ii5ifii*i|*(TGi) 

*< 50%IC&3IS^m(TGI 5 o,mg/kg)(Dit£1b^ 
!lS;S^il(MTD/TGI 5 o)<!:LT, $ 1 \ZtkUz. 



[0059] 
[Hi] 



After compound prescribing it measured weight of tumor 
which the avulsion is made 1 th week , it showed in Table 1 
as antineoplasty effect even tumor weight of compound 
treated group (T ) with with tumor growth suppression rate 
(TGI%= (1 -T/C ) X 100 ) which is acquired fromratio (T/C ) 
of even tumor weight (C ) of control group . 

[0058] 

Furthermore, it showed in Table 1 mouth maximum durability 
quantity (MTD, mg/kg ) with the chemotherapy coefficient 
(MTD/TGKsub>50</sub> ) as with ratio of dose 
(TGKsub>50</sub>, mg/kg ) where tumor growth 
suppression rate (TGI ) for the cologne 26mouth colon cancer 
becomes 50%. 

[0059] 

[Table 1 ] 





HeLaSa 
IC (ng/ml) 


Colon26 
TGI 96 (mg/kg) 


MTD/TGIk, 


i 


32 


90 (4.00) 


37.3 



[0061] 



the compound of" this invention showed antineoplastic activity 
which is superior from result above. 

[0061] 

[Effects of the Invention] 

the compound of this invention has antibiotic activity and 
antineoplastic activity which are superior, furthermore 
selectivity for cancer cell to be high is low toxicity . 



In the compound of this invention from strong shooting cell 
activity and fact that it canrecogni/e antineoplastic activ ity 
with broad safe region , it is effective to also neoplasm where 
sensitivity for anticancer drug decreases, furthermore, you can 
expectreduction of burden with chemotherapy of cancer 
patient . 
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